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decrease of 2-1.1 %; the rough regulator allows a reactivity change of 
2.4 %, the manual regulator 0.1 %, and the automatio regulator 0.036 %. 
The reactor possesses also a reactivity booster for the production of one 
intensive pulse. The control and shield system is an automatically 
functioning electronic arrangement with BF, counters and ionization 


chambers. The whole reactor is placed in 4 room of size 10-10°7 m whose 
conorete walls allow completé protection from radiation. The most 
important experimental arrangement consists of a 1000 m long neutron 
conductor, a metal tube, 400 mm in diameter in the first part and 600 mm 
in the second part. in which a pressure of 0.1.mm Hg is maintained. This 
conductor connects a chain of socalled "intermediate pavilions" (at x 
distances of 70, 250, 500, 750, and 1000 m from the reactor) in which 
experiments can be carried out. There is also an additional neutron 
conductor of 100 m length. The reactor chamber ig joined to an experi- 
mental chamber in which four neutron beams of up to 800 mm diameter are 
available. There us such an experimental chamber also above the reactor 
chamber. Various experiments were carried out with the reactor and they 
are described in the present paper. These are experiments with stand 
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assemblies and slowly moving main block for the determination of the most 
important parameters of the reactor; experiments with a core assembly 
(unmoved), experiments with rotating (5000 rpm) main block and a Ra-a-Be 

source in the core for the investigation of the effeot of the multiplica- x 
tion factor, etc. The most important results are represented graphically. 

For example, Fig. 8 shows the dependence of the half width 6 of a pulse on 

the reactivity; the dashed line holds for the quesistationary oase, the 


dot-dash line for the.case of 0 = K(2/a) /3y-2 3, where v is the velooity 
of motion of the (rotating) main block; in the quasistationary case 


0 = ale /av’, where eo is the reactivity at the maximal multiplication 
factor; & = bane where x is the displacement of the main block. The 


reactor has been actually used for the measurement of the total, scattering, 
capture, and fission cross sections by the time-of~flight method. Further 
experiments will be carried out with a view to obtaining increase of power 
and decrease of the pulse duration. There are 15 figures and 3 references; 
2 Soviet-bloo and 1 non-Soviet-bloc. The reference to the English-language 
publication reads as follows; J. Orndorf, Nucl. Sci. and Engng , 2, No. 4, 450(1957). 


Card 4/7 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3 


‘POSPELOV, P.N., akademik; MINTS, A.L., akademik; ALEKSANDROV, A.P., 


akademik; FEDOSEYEV, P.N., akademik; LAVRENT'YEV, M.A,, akademik; 
BERG, A.J., akademik; PETROVSKIY, I.G., akademik; SIDORENKO, A.V.; 
SKRYABIN, G.K., kand.biolog.nauk; KONSTANTINOV, B.P., akademiks 


GOLUNSKIY, S.A.3; SHUBNIKOV, A.V., akad 3 BLOKHINTSEV, D.I.3 
DORODNITSYN, A.A., akademik; KEDROV, B.M. 5 SISAKYAN, N.M., akademik 
Discussing the reports. Vest. AN SSSR 31 no.12:49-66 D '41. 

. (MIRA 14:12) 
1. Chleny-korrespondenty AN SSSR (for Sidorenko, Golunskiy, 
Blokbiviteey;-Kedrov)ss >" - 
(Research) 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3 


BLOKHINTSEV, D. I. 
i eel : 
"Non-Linear Scalar Field Theory” 


report presented at the Intl. Conference on High Energy Physics, Geneva, 
‘4-ll duly 1962 


Joint Inst. for Nuclear Research, Dubna, 1962 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3 


BLOKHINTSEV, D.I.; KULIKOVA, L.V.[translator]; SARANTSEVA, V.R.,; 
2. Py Ted. 


On backward scattering of high energy particles. Dubna, 
Obtedinennyi in-t iadernykh issledovanii, 1962. 5 po 
(No subject heading) 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3 


BLOKHINTSEV, D.I.; SMIRNOVA, L.A.[translator] 


Non-linear scalar field theory. Dubna, Ob"edinennyi in-t iader- 


nykh issledovanii, 1962. 7 pe 
(No subject heading) 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3 


BLOKHINTSEV, D.I. 


‘ —— 
See 


Present state of the teaching of elementary particles. Fig mat 
spisanis BAN 5 no.2:86-104 '62. 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3 


ieeieat Leninskoy:premii, Geroy Sotalalisticheskogo 

5 Truda (Moskva) 
tia 12 nowd411 Ap '62. 
Lenin and physics. Nauka i shyttia Ap rr 


1. Chlen-korrespondent AN SSSR i AN UkrSSR. 
. (Lenin, Viadimir Il'ich, 1870-1924) 
(Particles (Nuclear physics) ) 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3 


§/056/62/042/001/034/048 
B125/B102 


AUTHORS: Barashenkov, V. S., Blokhintsev, D. I., Wang Jung, 
; : - Wikhul, B. K., Huang Tsu-chan, Hu Shih-k'a 


ee ee 


TITLE: Inelastic high-energy pion nucleon interactions 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, v. 42, 
NOe 1, 1962, 217-225 7 i 


’ EXT: The calculations of peripheral inelastic nN interactions (two types 
of interactions) at E>1 Bev recently made in Dubna in the single-meson 
approximation were compared with experimental results. If the number of 
pions produced (Diagram A of Fig. 1 4s even, then the pion production is 
the main process in the peripheral “*g@llision which with odd number 
(diagram B) is accompanied by the production of a single pion in the 
scattering of a. virtual meson from a nucleon. It i6 sufficient to study 
processes A and B whose interaction cross sections are 
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Inelastic high-energy pion nucleon «+. B125/B102 
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When calculating the single-meson approximation the authors combined 

all Wy-interactions in the upper nodes of the diagrams A and B. The 

ratios of the cross sections for even and odd numbers of mesons at the 

same energies E, of the primary meson are given in Table 1. The core of 


tlhe nucleon can be determined from the type of the production of an odd 
number of mesons at high primary-particle energies. When using the 
if-collision cross section of 23 mb oaldoulated with. a nNeinteraetion «li: 
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‘constant Pi = 14.5 one obtains ©..-40 mb for the cross sections of the 
processes A and B. The calculated values of the multiplicity of the 
particles produced and the angular and energy distributions of the recoil 
nucleons are compared ‘th the experimental data. The peripheral 
~interaction with single-meson exchange proves to be the decisive 
mechanism. The experimental data are not reliable and the contribution 
of multi-meson processes to the transfer of large momenta which night 
be of importance, has hitherto not been studied. The authors thank 
N. N. Govorun, Kim Ze Pkhen, and P. Libl, collaborators of the 
Vychislitel'nyy tsentr (Computer Center) of the-Joint Institute of 
Nxclear Research for their help in the numerical computations and Hsien 
Ting-ch'ang for discussions of the methods of calculating the charge 
distribution in the statistical theory. There are 7 figures, 2 tables, 
and 11 references: 7 Soviet-bloc and 4 non-Soviet bloc. The three 
references to English-languare publications read as follows: D. I. 
Blokhintsev. CERN Symposium II, 155, 1956; Proc. of the 1960 Ann. Int. 
Conf. on High Energy Phys. at Rochester, Univ. of Rochester, 1960; 
L. Rodberg. Phys. Rev. Lett, 3, 58, 1959. 
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Fig. 12 The most important types of the diagrams A and B in inelastic 
N-scattering and the less important diagrams A' and Bie J 
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4 | TITLE: Elastic scattering of high-energy pions and nucleons 


PERIODICAL: ghurnal eksperimental'noy i teoreticheskoy fiziki, v. 42, 
no. 3, 1962, 880-881 


TEXT: The author shows that the cross section of elastic back scattering. | — 
' in the laboratory system decreases with the energy E, of the interacting = 
Sa" Oe . particles as w 1/B 9s This result was obtained on the assumption that spin | 
effects are negligible, that the wavelength is small as compared with the - 
dimensions of the interacting particles, and that absorption is high. The 
results expressed in the form of the differential cross section of back 


2 ; 
scattering, (do/aQ)_ = R21 - BI a agree well with the results of 
» & _- experiments with high-energy pions and nucleons. (B, = exp(2in,); 


} "1 - complex phase). v. G. Grishin is thanked for discussions. There are 
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2 references: 1 Soviet and 1 non-Soviet. The reference to the English- 
" language publication reads as follows; K. We Lai, L. W. Jones, M. L.. Perl, 
Phys. Rev. Lett., 7, 125, 1961. 


El 
ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (Joint Institute 
: of Nuclear Research) 


SUBMITTED: October 20, 1961 
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‘AUTHOR: Blokhintsev, D. I. 
TITLE: Causality in the modern field theory 


PERIODICAL: Atomnaya energiya, v. 14, no. 1, 1963, 105-109 

TEXT; A detailed discussion is given of the significance attaching to ° : 
the causality principle in classical and quantum physics (cf. also. . re te fe 
Blokhintsev, Sb. Filosofiskiye voprosy sovremennoy fiziki - Philosophical ©. </.. 
problems of modern physics- M.Izd-vo AN SSSR, 1952 and Preprint OIYarI, | ee 
Dubna, 1962) and of the conclusions following. from it. An attempt'-is made. =.» 
to avoid the divergencies that result when the causality principle'in © oe 
the space time continuum is applied on the microscopic scale. A discus- -:— 
sion is given of the theoretical possibility of preserving macroscopic 
causality and of so modifying microscopic causality that no singularities 
appear. In this connection the possibilities for‘a suitable generaliza-. 

tion of the causality principle are discussed. Such possibilities may —~ 

arise from the nonlinear theory of field propagation (Born), the change . 

‘of the metric of the physical vacuum and the space - time quantization. ae 
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[Science and mankind, 1964; simple and precise information 
about the principal developments in world science] Nauka i 
chelovechestvo, 1964.3 dostupno i tochno o glavnom v miro- 
voi nauke. Moskva, Izd-vo "Znanie," 1964. 424 Dp. 
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SOURCE: Zh. eksper. i teor. fiz.,'v. 46, — 6, 1964, 2049-2051 


TOPIC TAGS: wave equation, - wave function, high energy particle, 
elementary particle, particle scattering, mathematical method 


- ABSTRACT: By starting from the. equation for the single-time wave 
function for two particles:  <% . ee 
Lap (a) = \V (2,2, W) (2) a 

’ e : a ‘ : _ i) 
“and by: wseing two limiting cases, those of long and short waves, it . 
| is shown that the nonlocal potential which is obtained from quantum 

' field theory can be replaced in. the case of large wave numbers by a 

_local compjgx refractive index. ' This gives theoretical grounds for 
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SOURCE: . Atomnaya energiya, v. 20, no. 5, 1966, 293-310. 
TOPIC TAGS: nuclear reactor technology, nuclear physics 


ABSTRACT: A review of some research carried out at the Joint Institute for Nuclear 
Studies in high-energy physics 4nd reactor ‘technology is presented. 

The author thanks his co-workers at the Institute who helped him compile this work, 
Special thanks go to'R._As Asanov, U. S-_ Barashenkov, V. P. Dzhelopov, I. V. 


I._M.-Franks and G, Ne Flerov, Furth 
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Yu. A. Tumanov who took the photographs for this article, [ia] ° 
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for special relativity theory provided by experiments in high energy 


Uspekhi fisicheskikh nauk, v. 89, no. 2, 1966, 185-199 


OPTIC WGS: special relativity theory, high energy interaction, mass energy relation, ' 
(Privy principle, space time, dispersion equation, elementary particle 


f 
APGTRACT: ‘Che author reviews a large number of experiments 
ithe purpose of checking the degree of support that the 
theory of relativity Tae theoretical foundations 
irelativity: in the domain of high energics and small 
‘+ point of view of nuncrous elementary premisi 
imicrocausality, conservation laws, 
:might be verified on the basis of r 


dn high-energy physics for. 

¥ cQn provide for the svecial 
for testing the speciel theory of | 
dimensions are reviewed from the i 

5 of clomentary-particle theory such as 
and the various parities. The principles that : 
ecent experimental data are microcausality, the dis- 
‘perion relations, the asymptotic relations between various cross sections, and homo- : 
iGeneity and isotropy of space-time. Other possible checks on the theory of relativity | 
lin Light of present experimental results are @lso mentioned. It is concluded that the | 

! Presently Jmown set of facts in dimensions close to 10-25 op (lab.) or 10-24 om ; 

| . ; 
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'(CyieS.) do not contradict relativistic kinemstics, which hold on the average with an | 
faccuracy of ~1%. The dependence of mass on velocity has been verified with higher ac- 
{curacy, up to 0.01%. Possible large deviations from relativistic kinematics are con- 
|ccivable, but these have low probability and have not been investigated. The only 

‘ troublesome aspect is the situation with local field theory, which is closely related 
ito the assumed form of geometry and to causality. Asymptotic cross sections in the 

i region of 20 Gev do not approach one another as expected, and a comparison of present- 
{ly known data on the forward scattering of high-energy pions does not agree with the 
!results of calculations by means of dispersion relations. This calls for an increase 
jin the measurement accuracy. If this disagreement between theory and experiment is 
‘confirmed, this would serve as a serious basis for a radical reevaluation of the basic | 
j postulates of modern special relativity theory. Orig. art. has: 1 figure and 19 

: formulas. 
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ORG: Joint Institute for Nuclear Research (Ob"yedinennyy institut 

| yadernykh {ssledovaniy) 

| TITLE: Space-time metrics and non-linear fields 

; SOURCE: AN SSSR, Doklady, v. 168, no. 4, 1966, 774-776 
TOPIC TAGS: special relativity theory, physics 
SUB CODE: 20 
ABSTRACT: Certain requirements for Signal linearity implicitly contained 
in the spectal theory of relativity are usually ignored. Eistein has noted 
many times that we must deal with the sum “geometry plus physics," not 
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equation, as usually applied, leads to Particle motion with speeds higher 
than the velocity of light. From the point of view of the definition of 
time given in this article {area attainable by a signal), the author 


Xl» 32, Xs. With this definition of time, particle velocities described 
Cord 1/2 ; oe 
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AUTHORS 1 Shapiro, I. S.) Dolinskiy, B. 1., Blokhintsev, LD, 20-f414/42 
TITLE: Problem of Interaction of Muon With Nucleons (K voprosu 


o vzaimodeystviige-mezonov 8 nuklonami). 
PERIODICAL: Doklady AN SSSR, 1957, Vol. 116, Nr 6, pp- 946 - 948 (USSR) 


: ABSTRACT: The present report investigates the angular distribution of neut- 
rona which were obtained at the capture of a negative muon by a 
: proton in @&mesohydrogen. The negative muon is assumed to be po- 
jarized. In this case the angular distribution of the neutrons in 
a general case will be generally anisotropic because of the non- 
conservation of the parity with weak interactions, in which case 
both the sign and the size of anisotropy depend cn the form of 
interaction.The energy of interaction of a nuon with a nucleon 
taking account of the nonconservation of parity can be written 


down conjugated complex in the form — = 
HZ (¥ 0." p) (Gfer-et ps) Ok) + 


In this case 0, means the operators known from the theory of the 
B-decay which are composed of the Dirac matrices. It further holdr 
Kk = B,PyV,a,t,1in which caSe@ S,P)Vsayt signifies the scalar,pseudo- 
acalar, vectorial ,pseudovectorial,and tensorial variant of inter- 
action.With g, = -8, the variant proposed by L.D.Landau (refer- 
ence 1) of the theory with a longitudinal polarized neutrino is 
obtained.The formula W(@)=1+acos6,holds for the angular distribu- 


Card 1/2 tion of the neutrons,in which case @ denotes the angle between the 
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direction of emission of the neutron and the negative direction 
of polarization of the negative muon. The terms valid in the ca- 
se of the presence of all variants of interaction is given for a 
The values of a for the different variants of interaction (on the 
assumption of longitudinal neutrino)are summarized in a table.Such 
formulae can also be obtained for the capture of negative muons 
by protons which are bound to nuclei.In this case a depends on 
the matrix elements of the nuclei which renders the interpretat- 
ion of the experimental data difficult.Besides the anisotropy of 
angular distribution of the neutrons, also the fact oan be utili- 
zed for the determination of the form of interaction that the 
neutrons formed during the process “4 +p-» n+0 are generally pola- 
rized. This polarization takes place both transversally and long- 
itudinally. A table contains the amounts of longitudinal polari- 
zation of the P-neutrons obtained at the capture of unpolarized 
negative muons by free protons in the case of a longitudinal 
neutrino.These data hold also approximately for the capture of 
muons by nuclei.There are 1 figure,1 table and 4 references,2 of 
whioh are Slavic. (vennyy universitet im.M.Y.Lomonosova) 

Moscow State University im. M. V. Lomonosov  (Moskovskiy gosudarst- 
May 27, 1957, by D. Vv. Skobel'tsyn,Academician 

May 18,1957 

Library of Congress 
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, gov /56-34-3-41/55 
AUTHORS: Dolinskiy E. Ie » Bloknintse 


TITLE: . The Absorption of Polarized Negative Myons by Nuclei — 4 
: (Pogloshcheniye polyarizovannykh if -mezonov yadrami 


PERIODICAL: Zhurnal Eksperimental'noy 4 Teoreticheskoy Fiziki, 1958s ' 
Vol. 4, Nr 3, PP. 159 - 761 (USSR) 


ABSTRACT: According to I. S$. Shapiro and others (Reference 1) the 
distribution of the neutrons formed in the capture of polariz~ 
ed negative. myons py free protons, can be represented in the 

form 1 + 00s Q@. The present report gives the results of 
calculation of the coefficient o« for the case of absorption 
of negative myons by protons which are bound in nuclei, for 
the scalar (8), vectorial (v), tensorial (+) and pseudovec= 
torial (a) variant of the 4-fermion-interaction of myons 
with nucleons» The nucleus is described by the shell model 
and the recoil of the nucleus is neglected. The calculation 
ig carried out in non-relativistic approximation with re- 
speot to the nucleons. The interaction of the neutron peing 
Card 1/3 emitted with the nucleus was taken into account by means of 
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SOV/56=34-3-41/55 
.The Absorption of Polarized Negative Myons by Nuclei : 


a complex potential which allors the application of a certain 
probability of absorption of the neutron in the nucleus. The 
value obtained for can be still reduced due to various 
causes which are briefly sumnarized here. First, terms for 
the wave functions of the proton and of the neutron are 
written down. The wave function of the neutron is written 
down here also by taking account of the spin orbit inter- 
action. The wave function of the neutrino was applied in 
form of a plane. waves Subsequently, fgrmulae for the emission 
of a nautron with the. energy Ey = 4 /2m under a given 


angle @ in the absorption of @& negative myon are written down 
in the subshell characterizable by the quantum numbers ny js 
1. These formulae hold for the superposition of the 3, vy % 
and a-variants. The total effect of all closed subshells 
is obtained by summarizing the corresponding formulae by 
way of n, 3, 1. the formulae given here, a1s0 desoribe the 
absorption of 4 negative myon by 1 proton which is located 
above the closed shells. The formulae given here might form 
a good approximation for the double magic nuclei. The de- 
Card 2/3 tails of the calculation and the numerical estimations for 
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concrete nuclei will be given in a separate report. There 
are 4 references, 3 of which are Soviet. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet 
(Moscow State University) 


SUBMITTED: December 9, 1957 
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S0V/56-35-6-26/44 
Dolinskiy, E. I. 1 iLokhénteet,.| D. 


Absorption of Polarized » -Mesons by Nuclei (Pogloshcheniye 
polyarizovannykh » ~mezonov yadrami) The Angular Distribution 
of Neutrons (Uglovoye raspredeleniye neytronov) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958, 
Vol 35, Nr 6, pp 1488-1498 (USSR) . : 


The investigation of the nuclear absorption of negative muons 
makes it possible to determine the non-electromagnetic in- 
teraction between muons and nucleons. The process of the 
nuclear absorption of muons develops via an intermediate 
stage with formation of a mesic atom according to (1): 

bo o+P->N +V + Q, (P - proton, N - neutron, V - neutrino). 
In the introduction, several earlier publications dealing 
with this subject are discussed. Most of the theoretical | 
papers, (as e.g. references 1 - 3), operate with the nuclear 
shell model with j-j coupling. In reference 4 measurements of 
the fatio between muon decay probabilities are compared with 
the theoretical results obtained by Tolhoek and Luyten 
(Tolkhik, Luyten) (Ref 3) (Gamow-Teller interaction type). 

In a number of papers (Refs 5-9) the asymmetry of neutron 
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ieak of Polarized p “-Mesons by Nuclei. The Angular Distribution of 

‘ Neutrons 
angular distribution from (1), (absorption of polarized muons) 
was investigated. Several authors (Refs 5, 9, 10) found that 
the nuclei themselves show polarization after the capture of 
polarized muons. In reference 8 the circular polarization and 
the angular distribution of y-quanta in p “-rad%ation capture 
was investigated, references 11 and 12 deal with the investi- 
gation of the total depolarization of  -mesons in hydrogen. 
In the present paper the authors investigate neutron angular 
distribution from (1) when using » -mesons, which are produced 
as a decay product of n -mesons polarized along the direction 
of their flight. (1) may be considered to be a direct process 
for the neutron angular distribution of which 1 + Eros 6 holds 


(P,, is the degree of polarization of the » -mesons at the in- 


stant of capture, a - the asymmetry coefficient, and 9 - the 
angle between the direction of polarization and the direction 
in which the neutron is emitted). By taking the non-conserva- 
tion of parity into account, the Hamiltonian for four-fermion 
interaction between muon and nucleon is set up. As the binding 
energy of the » -meson in the K-orbit in the mesic atom is 
considerably lower than its rest energy, the wave function for 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3 


$0V/56-35~-6-26/44 


. Absorption of Polarized 7” -Mesons by Nuclei. The Angular Distribution of 


Neutrons 


Card 3/4 


the muon can be used in non-relativistic approximation. For 
the nucleus the shell model with j-j coupling is used. The 
recoil energy of the nucleus is neglected. The potential of 
the shell model and the interaction potential between neutron 
and nucleus is assumed to be spherically symmetric. The spin- 
orbit interaction of the emitted neutron with the nucleus 

is not taken into consideration because this case has already 
been dealt with by reference 13. The results obtained by theo- 
retical considerations are numerically evaluated for the 
neutron emission probability aw(E,, ,9) and for the asymmetry 


a(Ey) for the o! +6 and-the ca’? nucleus. Calculations are car- 


40749 


ried out with a coupling constant 8, = cy ( erg.om’). 


The numerical results obtained are shonw by 2 tables and 4 
figures. They can be summarized as follows: The energy spectrum 


has a maximum at EY® 5 Mev. The major part of 2 ~mesons is 


absorbed by protons of the external shells of the nucleus. For. 
the angular distribution of neutrons it holds that 
a(@) =1+P P%% cos @, a, is the asymmetry coefficient for 
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S0V/56-35-6-26/44 
Absorption of Polarized » -Mcsons by Nuclei. The Angular Distribution of 
Neutrons 
t -capture in Pee Ole. (without consideration of hyperfine 
structure), ff for O16 and Ca4° © 40.5, Degree of polarization 
of uw -mesons in the K-shell of the mesic atom: nw, ~~ 0015 - 0.20 
(Refs 14, 22), a, is between -1 and 41/3, for 840.5 the 


asymmetry of aes angular distribution is of the order 

3 - 10%. The authors in conclusion thank I. S. Shapiro for 

his interest and his discussions, and they also thank M. K. 
Akimov, who carried out numerical computations on the electronic 
computer "Strela" of the MGU, There are 4 figures, 2 tables, 
and 25 references, 10 of which are Soviet. 
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DOLINSKIY, Ye. I. and BLOKHINTSEV, L. D. 


"Absorption of Polarized /<~Mesons by Nuclei; The Neutron Angular 
Distribution," Nuclear Physics, Vol. 10, No. 5, 1959, pp. 527-540 
(No. Holland Publ. Co., Amsterdam) 


The angular distribution of neutrons emitted in the absorption of 
polarized --mesons by nuclei is calculated. Numerical cymputations are 
carried out for g 0 16 and 29 G a 0, 


Moscow State Univ. 
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TITLE: 


PERIODICAL: 


ABSTRACT: 


Cara 1/3 


Blokhintsev, L. D. gov /56- 36~1 ~ 36/62 
eae ed 


The Absorption of Polarized ¢=Mesons by Nuclei (Pogloshcheniye 
polyearizovannykh =mezonov yadrami) The Polarization of 
Neutrons (Polyarizatsiya neytronov 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr i, pp 258-263 (USSR) 


The present paper calculates the polarization of neutrons which 
occur in the reaction “+ PON +yat the capture of negative 
muons by a free proton. In the first chapter neutron polarizatim . 
is calculated. The vector e. of neutron polarization is 


defined ag the mean value of the operator of neutron spin: 
Py Sp(Po)/Ssp Pe Here pdenotes the density matrix, and the 


elements in its diagonal determine the probability of the 
departure of a neutron. On the basis of general considerations 


it holds that Ye = P. + dk, + ofits cA where P denotes the 
polarization vector of the negative muon and ky the momentum 


of the neutron. Further, the Hamiltonian of muon-nucleon 
interaction used in these calculations in consideration of 


CIA-RDP86-00513R000205610004-3" 
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the non-conservation of parity is written down. The 
polarization of neutrons is calculated by basing. on the 

same conditions as in the case of angular distribution in a 
previous paper by E. I. Dolinskiy and L. D. Blokhintsev (Ref 1). 
The formulas obtained-in this way hold actually only in the 
case of nuclei with completely filled proton-subshells. Two 
cases are investigated: The spin-orbit interaction between 
neutron and nucleus was 1) neglected, and 2) taken into 
account. The rather voluminous formulas for neutron polarization 
in disregard of spin-orbit interaction are explicitly written 
down. The even more complicated formulas taking account of 

this interaction are not given. The formulas permit the 
following conclusions to be drawn: 1) Ingé-capture in mesic 
hydrogen the component es is different from zero only if the 


above mentioned Hamiltonian is invariant with respect to an 
inversion of the spatial- and time-axes. 2) Py is not connected 


with the degree of non-conservation of spatial parity in the 


aforementioned Hamiltonian. 3) The longitudinal polarization Py 
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of the neutron does not become equal to zero even in the 
case of unpolarized negative muons. The second chapter of 
this. paper deals with the numerical calculation for the 


20 
of longitudinal polarization) of a neutron may attain very 
considerable values. The author thanks I. §. Shapio for his 
interest and for discussing tie results obtained. There are 
7 references, 5 of which are Soviet. 


“Piieled 3°. bat? The degree of polarization (especially 


Institut yadernoy fiziki Moskovskogo gosudarstvennogo 
universiteta (Institute for Nuclear Physics of Moscow State 
University) 


July 15, 1958 
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Shapiro, I. Se, Blokhintsev, Le De S0V /56-37-3-26 /62 : 


Circular Polarization of the j-Qanta Emitted by a Nucleus 


“After a w7-Capture — 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 


Vol 37, Nr 3(9), pp 760-764 (USSR) 


- In computing the circular polarization mentioned in the title. 


the hyperfine splitting up of. the level of the mesic atom was 

taken into account. The authors made their computations for the ! 
case that the nucleus passes to a discontinuously varying level .. A 
in the m7-capture (i.e. no neutron departs). The process to be Fs 
investigated is the following: Nucleus Ay with spin Jy captures ~ 


@ polarized negative ion from the K-shell and passes to the 


excited level Ag iy with spin Jos which then passes from the 


multiplicity J to the ground state with spin Jz under emission 


of a yequantum. The authors wrote down the Hamiltonian of the 
four-fermion interaction as’ a superposition of the vectorial (v), 
axially vectorial (a), and pseudoscalar (p) variant with the 


coupling constants By & and By « The degree Cy of circular 
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Circular Polarization of the {Manta Enitted by 80V/56-37-3-26 /62 
a Nucleus After a -Capture 


polarization is defined as follows: Cy ai, -W L/W, -W De 
W, and W_ denote the probabilities of the siieaion ce {> ~quanta 


‘eith their spin in parallel (right-hand polarization) and anti- 
paraliel position respectively, to the momentum (left-hand 
polarization). For a longitudinal ae the Tne aca 
furnishes the result: Cy = Py Xoos 0 , = B/A. Py denotes 


the degree of polarization of the negative muon at the instant 

of its incidence on the K-orbit of the mesic atom, 9 ~ the angle ; 
between the directions of the polarization vector of the 

negative muon and of the direction of departure of the yrequantum. 
The above-mentioned formulas hold for the case that the neutrino ~ 
departs with a certain angular momentum = fin? This is the .. 


least possible angular momentum admitted by selection rules. The 
correction shown by Gell-Mann (Ref 4) concerning the allowed 
transitions. due to the "weak mechanism" has already been taken 
into consideration in the above expressions. In order to examine 
this, the authors investigate the transition 

Aj 2 dn - J, +4 (no). A formula is written down for the 
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matrix element My of the # transition. The structure of this 
matrix element re is similar to that of the matrix element ‘of 


the operator for the energy of interaction of the magnetic 
moment with the magnetis field. Quantity & (the total magnetio » 
' moment of the transition, commuted in nuclear magneton units). 
takes into account the contribution of virtual pions seqording :” 
to Gell-Mann. (Ref 4). For the.transitions of the type 
Aj = $1 (no), however, neither corrections are made for a. 
“weak mechanism" nor are other relativistic corrections of the 
same order of magnitude applied to the amount of polarization 
of the y-rays although they contribute to the total: probability 
of the process. The problem of such corrections in the : 
(" -capture was investigated more exactly by B. L. Ioffe (Ref 5). 
In computing the expression for Cy the hyperfine splitting up 


of the mesic-atom level was taken into account, for it.plays an 
important part. In the transitions satisfying Fermi's selection 
rules the circular polarization of y-quanta is entirely due to — 
hyperfine interaction. As an example of an allowed transition 
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with dibsaquant dipole radiation (A - 0, J = 1) at 
J, & Jo = Jz = 1/2 is investigated for the Gamov-Teller rere 


In most oases, the «¢-capture leads to the departure of a 
neutron from the nucleus. There are 7 references, 3 of which 
are Soviet. 


SUBMITTED: April 3, 1959 
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fig. 39 now#:1112-1114 0 '60. ~ ; (MIRA 13:11) 
(Mesons ) 
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. B006/BO 
24,6908 : 
AUTHORS: Akimova, M. K., Blokhintsev, L. D., Dolinskiy, E. I. 
eel 
TITLE: Angular Distribution and Polarization of Neutrons Emitted 


in Muon Capture of Some Light Nuclei 


‘PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 39, No. 6(12), pp. 1806-1817 


TEXT: <A study of the angular distribution and polarization of neutrons 
emitted from nuclei as a result of the reaction + PON +V gives 
information on the muon-nucleon weak interaction constant. Formulas for 
angular distribution and polarization (Refs. 1-4) have been obtained in 
different approximations, and numerical calculations have been made for 
several concrete cases. The very extensive caloulations presented here are 
based on the theory-of universal :Fermi interaction, and have been made on 
the assumption that the interaction of "stripped" fermions can be 
described by V- and A-type four-fermion.coupling. All relativistic terms 

. which are of first order in v,/e (Vv, - nucleon velocity), including weak 
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Angular Distribution and Polarization of 8/056/60/039/006/054/063 
Neutrons Emitted in Muon Capture of Some B006/B063 
Light Nuclei 


magnetism and effective pseudoscalar interaction, are taken into account. 
The Hamiltonian Hore describing the muon capture is taken from Ref. 7, 


and from the universal Fermi interaction with conservation of the vector 
current it follows that 


eM) = 0.972 6), we 14ph Hy = 4.71, eft) = 0.999 @(F), ana 


gif. eg} g(). Fermi coupling constant,for B-decay of nucleons; 


Pp» Py - anomalous magnetic moments of proton and neutron in nuclear 


magnetons; CaN - Gamow-Teller coupling constant for B-decay of nucleons. 


These assumptions and results of a previous paper (Ref. 3) are used to 
derive formulas for the emission probability of neutrons with given 
kinetic energy from a nucleus, for the angular distribution and the 
polarization for the case of direct neutron emission: 
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dW (Ex, 0) = nv, (Ex) Ul (Ev) in PK (Ey) cos 0] dE ydQy/4e, (4)" 


HE g) = (1 BMY FB Bh MO DN En) + 
. bE AR — 1+ (Ew), 6) 


Poe Ky (Ey) = —{(—1 44) Bo (En) + 2(— 1 + hy + 
o+- AS (— 1)1 Bi (Ew) v1 (Ew) + (2p? — a (x—1*}— ae (Ew) Ya Pub (6) 
: rae 

a Ges ws = gh) 10 10° pe cats hs _ ale, x= = epi 


"qlBn, 6) = 1+ Pua (En) cos, a 
(En = KEE). 


ee = — eee 


Ph (By) = Ly (Ew)/l (Ew), 9) | 
Ly (Ew) = —2{4(N+4 1B (Ex) + a Le 
+ e+) ifs En) (En) + tw? AG) Pa (Ew) ra(Ew)) (10) 


ce ene rtees open ee bee nea te 
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The angle, @, of neutron emission is’measured with respect to the direction 
of polarization of the w~ mesons; their degree of polarization on the te 
K-orbit of the mesic atom at the instant of capturé is denoted by Px here 


neutron kinetic energy lies in the interval (2y.By+dB,). The coefficients | 
Wo» 8s and J, Bave been calculated by the computer "Strela" of MGU 


‘(Moscow State University) for the nuclei of ot? Ne??, gi28 and s°* on 

the following assumptions: The state of the protons in'the nucleus may be or 
described by the nuclear shell model with jj-coupling; spin-orbit | ae 
splitting of proton levels.is Beptegy se: A square-well potential for the. - - at 
shell model is assumed with R = ro 4/7. The interaction between neutron) 2° > 


and nucleus is described by a complex square well:, 

A (-Uy (+i (), r¢R 

| Vy(r) = | Q “a0 | 

"with the same R; computations are performed for f= 0, -0.10, and -0.15; 
the coordinate dependence of the wave function Pu of the muon on the 
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\ Light Nuclei 
K-orbit is taken into account. Numerical results are summarized in * 
Tables 1 and 2, Fig. 1 shows W, (By) for the three values of ‘a (curves 1-3). 

. The values of a in Table 1 are defined by Yas a? /n eo. an 2ne°/K°, Fig.2 
shows B (Ey) again for the three values of f- In the final seotion, the ~~ 


'.- results obtained are compared with experimental data and discussed in 
‘detail. Professor I. §. Shapiro ig thanked for discussions. A. Ye. oe 
_ |. IRgnatenko is mentioned. There are 7 figures, 3 tables, and 20 references: > 
- 8 Soviet, 10°US, 1 Italian, and i Japanese. oA os REIS uae 4 


_ ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo | . 
en universiteta (Institute of Nuclear Physics of Moscow State 


. University) : 
+ SUBMITTED: = July 29, 19600 ae ~* Ni 
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B109/B102 


AUTHORS : Blokhintsev, L. D., Dolinskiy, E. I. 
para ee ae ce aE 
TITLE: — Coupling constants in p-capture 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41, 
no. 6(12), 1961, 1986-1995 


TEXT: It is shown that within the universal Fermi interaction theory the 

best agreement with experimental data is obtained in the theory in which) 

the vector current is conserved. The four coupling constants indicated in vA 
Table 1 are determined by experimental studies of the probability of muon 
capture on the one hand, and of the angular distribution of neutrons on 
the other. The experiments proved that in the case of negative 


Mr = -g(")/g()) for p = 4.7 andp =i, (pat + gh /e*)), and in the 
case of positive A for p = 1 no A and x (x = gp" fe.) exist that would 


—_— 


simultaneously satisfy the three experiments considered: determination 


of capture probability in gt and p>! and of neutron angular distribution. 
nf) 
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git) denotes the axial pseudo vector > coupling constant, git) is the 
vector coupling constant, gt) is the effective pseudoscalar coupling iF 


constant. In the case of positive A and for p = 4.7, * and \ values may 

exist within the ranges: 10%x<25, 1.64A<6. The experimental data and —— 
those expected theoretically are compared and found to be in better 

agreement if the vector current is conserved. The comparison also shows 


that the sign of aye is opposite to that of gt), Also, Cente 


The sign of ght is positive in accordance with theory. The remarkable 

. : \ 
tendency toward relatively high values of the ratios Jel) /_ht and 
et) /g( » compared with theoretical calculations, may possibly be 


explained by experimental inaccuracies, and this point may yet have to be 
revised. I. S. Shapiro is thanked for discussions, and Vv. S. Yevseyev 
and A. Ye. Ignatenko for having submitted their own findings 

(L. B. Yegorov, G. V. Zhuravlev, A. Yeo Ignatenko, A. V. Kuptsov, 

Li Hsteng-ming, M. G. Petrashku. Preprint OTYal, 1961; V. S. Yevseyev, 


nm 
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V. I. Komarov, V. 2. Kush, V. S.. Roganov, V. A. Chernogorova, 

M. M. Shimchak. I0Yal, preprint, 1961). There are 3 figures, 2 tables, 
and 31 references: 6 Soviet and 25 non-Soviet. The four most recent 
references to English-language publications read as follows: 

H. Uberall. Phys. Revs, 121, 1219, 1961; M. K. Akimova, L. D. Blokhintaev, 
B. I. Dolinskiy. Nucl. Phys., 23, 369, 1961; E. J. Maier, B. L. Bloch, 

R. M. Edelstein, R. T. Siegel. Phys. Reve Lette, 6, ue 19613 

A. Astbury, J. H. Bartley, J. M. Blair, M. A. R. Kemp, H. Mirhead, 

T,. Woodhead. Preprint, Liverpool University, 1961. 


ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo 
universiteta (Institute of Nuclear Physics of the Hoscow 
State University) 


SUBMITTED: July 23, 1961 


Legend to Table 1: (1) coupling constant in p-capture; (2) diagrams 
considered; (3) expressed in terms of coupling constants in the 
B-decay oF nucleons. 
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AUTHORS : Blokhintsev, L. D., Dolinskiy, E. I., Popov, V. S. 
Seg ee 


TITLE s Analytical properties of nonrelativistic. graphs 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42,: 
£8 no. 6, 1962, 1636 - 1646 i 


eee ow Sane 
TEXT: Some problems of the nonrelativistic graph technique are studied. fay 
A nonrelativistic graph with n internal lines and with 1 independent = : 
: closed @ntours can be se ey in the form 


Pa =iim (I d bade, {Il 2my8)— ay . 


_With the aid of a Payaman parametric representation, Ful is derived as a ie 


function of the kinematic invariants xX and A t 
| Farm (itt) T(n — 51/2) tim sim VIL dos0(3 ees ile S 


a 7 a 3 : ATH(X JA — —(1-uny, 
Gard 1/2 xl ise) eb ce 7 
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X and A are homogeneous functions of the first order of the Feynman pee 
parameters a5. The characteristic feature of this integral representation .°.. 


is the 6-function 6(T U9)» ‘which reduces the nunber of integrations 
: <8) note ep. 
over a, as compared to the anaélogous relativistic case. The number of i ee 
| 
i 


nontrivial integrations in (8) over Oy remains constant when internal . 


lines are added to the initial graph, which pairwise connect the apexes |: ~ 
of the graph. Real singularitiies of single-contour graphs are investigated, - 
and an explicit expression is bteined for the amplitude of a triangular | - 
graph. There are 3 figures m 2 tables. ae 


. ite 
ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo 
universiteta (Ingtitute of Nuclear Physics of the Moscow © 
State University). Institut teoreticheskoy i.eksperi- 
mental'noy fiziki Akademii nauk SSSR (Institute of 
Theoretical and Experimental Physics of the Academy of 
‘Sciences USSR) : 


SUBMITTED: January 23, 1962 
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- AUTHORS: Blokhintsev, L. D., Dolinskiy, &. I., Popov, V. S. 


re, 


TITLE: On the Feynman amplitudes for nonrelativistic processes 


PERIODICAL: Zhurnal cksperimental'noy i teoreticheskoy fiziki, v. 43, 
no. 5(11), 1962, 1914-1926 


1 
of an arbitrary Feynman graph is ascertained for the case when the kinetic VA 
energy transferred in the outer vertexes and the energy liberated at each ; 
vertex of the ¢raph is low with respect to the ‘virtual particles. All inner 
lines of the Feynman graph are to represent scalar particles. 1 is the 


TEXT: The nonrelativistic limit 70) of the relativistic amplitude Fa / 


’ number of independent closed contours. Results: For B<1, Py can be 


written as the sum of the principal term (0) of the expansion of a with 


tivistic correction #1), 
For n> 51/2, FO coincides ity the nonrelativistic amplitude having 
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Yespect to the small parameter f, and of the rela 
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singularities with respect to the nonrelativistic invariants. For n< 51/2, 
(0) 


Pal depends only on the mass of the virtual particles, but not on the 
nonrelativistic invariants and all ponzeretiyist ‘singularities are 
contained in the small relativistic correction F(1), At ns 51/2, the 
amplitude pl) depends logarithmically on the nonrelativistic invariants. 


nonrelativistic kinematic invariants. The entire. dependence on the 


The order of magnitude of the relativistic corrections to the principal 
terms in the expansion of the amplitude Ph with respect to 8 is given by 


Fu = a) (i + baa); (24) 


. npx 2n—~ = 0 
npe 2n—-Sl=t1 
Hing npw 2n— Soe £2 (25). 
A BY npn 2n— Sl vt3, £4,;... 


i 


bu ~ 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3 


oa. | 8/056/62/043/005 /o45/058 
On the Feynman amplitudes for... . B125/B104 Ri 


The graphs with n<51/2 are not essential in describing nonrelativistic 
' processes. They contribute nothing to the mechanism of the direct nuclear 
reactions. The multidirectional 8 graphs are always nonrelativistic. 
For the triangular éraphs for the reactions of the type A+x —> Bey 
(L. D. Blokhintsev et al. ZheTF, 42, 1636, 1962) ‘the nonrelativistic eo 
‘approximation has an accuracy of ~ 10% in a large range of energies of the . -/~ 
incident particles. In convergent $8 graphs, the relativistic propagators © a J 
for particles possessing a spin can be Teplaced by propagators not depending aed 
On spin. There are 4 figures and 1 table. f : 


‘ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo 
universiteta (Institute of Nuclear Physics of Moscow State 
University); Institut teoreticheskoy i exsperimental'noy - 
fiziki akademii nauk SSSR (Institute of Theoretical and. 
Experimental Physics of the Academy of Sciences USSR) 


SUBMITTED: June 18, 1962 
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AUTHORS: Blokhintsev, L. D., Dolinskiy, E. I., Popov, V. S. 


on re fs i 
TITLE: The complex singularities of the amplitudes of direct 
nuclear reactions 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 43, a 
; no. 6(12), 1962, 2290-2298 > ae 


TEXT: The complex cacti tule singularities on the physical sheet are i 7 
investigated for non-relativistic single-loop graphs with arbitrary masses., | 
A classification of the singularities is given-and rules for separating poet 
them are discussed. On the example of the triangular graphs of direct 
nuclear interactions of the type A+x ~ B+y+z2 it is shown that complex 

’ singularities with respect to the transferred momentum bey may arise near 


the physical region. Therefore investigations of the complex singularities 
are of importance for the dispersion theory of direct nuclear interactions. © 
"-, From the integral representation of the amplitude 


= Cara 1/5 
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~e 


Fas (1) = )= en II day’ Gi de — 1) 8 (3 om) (X — id) y 
fonf : nae” 


‘i. 0 fmt heat 


| b+ +0 : ps 
' @ unique analytic expression igs derived for F | 
~~ 


. with constant vertices: 31 ae CEeMa eyaph 


Fas (1) = Ca (ts — Eu (2) | (a 
Sots Aer lies 
Ns — 1h, | | 


Zz2=> —__* 
fa — nf, 0+ Ty = mM, (74 — m3) [a — 


Th 
itty tiny Fa ] » (13) 
1 = Tha - the — 2 (masts) /* TPH Nhs <0, nic 0 
Erg co S39 = The + tha + 2 (—Nanu)”* npn Tania <0 


(14) 
Card 2/5 " = The + tw+ 2(nua) — npe ts > 0, nu>0 
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“(nds — Baa)! = (asl nis) + (OR! [aD npn tas <0, ths <0, 


Wes = im, (m, + m,) / m, (m, + m,). (15) 


fe eae Ina)” npt n<0, 1a <0 
(xs | a |)" — (03 Nis)" rip ts <0, ts >0 “16 rs 
—1 (omnis) + (32 | hol)" npa n> 0, nw <0 * ey 
— 1 [(ommis)* + (az a1)" npk Ta >0, ta > 0 oo 


The "ag are external cinematic invariants (cf. Blokhintsev et al. Nucl. Phys. 
‘in print), w = + 1 indicates the direction of the i-th inner line oF the .- 
se graph. | . The aoe Broperet ce and the asymptotic behavior of By are he 
investigated. Nate (Antal nal"* npa Yo >| ths | ms 
Fy (ny) = fs (ts3) Cor | the [7 np —Ths > | asl, | Th |- (17) ae he 
nie ~~ Laz i) Cunt" npa—Ts >| Ms |, 1 "sa | . 
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wis obtained where h(w) for 0<u<wis given by : Se 


wo \h {+Vif—o 

rise) Se He o<ect ye 
_h@) = 4 px @ = 1 (18) te 
| (sy) "arcte Yori npx o> 1 a ae ie 


‘ There are 6 figures. . 


ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo 
ee , universiteta (Institute of Nuclear Physies of Moscow State 
ei University); Institut teoreticheskoy i eks perimental 'noy 
lan: fiziki (Institute of Theoretical and Experimental Physics) - . 


SUBMITTED: July 24, 1962 


Card 4/5 ae _ | : , | ; - ie 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3 


x. : ; , 7 ee 


| The complex sinmitasttics of the... . s2slepurhotteioa a3 


Mas =f = Ths + Ns — 24 (— Matha) * npt hy <0, Tha > 0, 
Ths = Cis = ths + Ty —2i (— Thales)’ ve npt hs <0, Ney > 0. 


: Fig..2. Curves of the real and complex singularities of the amplitude ie 
a) A for 49< 0; b) for 49 <413< 0; solid lines: real singularities 


pt Ps, on the physical sheet; dashed lines: real singularities, not on the 


eteat esi sheet; dotted lines::- complex singularities on the physical sheet. 
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eee, 


Analytic properties of nonrelativistic diagrams, Zhur. 
eksp. i teor, fiz. 42 no.6:1636-1646 Je '62, (MIRA 15:9) 


1. Institut yadernoy fiziki Moskovskogo gosudarstvennogo 
universiteta i Institut teoreticheskoy i eksperimental'noy 
fiziki AN SSSR. 


(Nuclear reactions) . (Graphic methods) 
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BLOKHINISEV, LD. 3 DOLINSKIY, E.I.3 POPOV, V.S. 
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Use. of the diagram summation method in making allowance for inter- | 
action in the initial and final states of direct nuclear reactions, 
Tad, fiz. 1 no.33426-435° Mr '65, (MIRA 18:5) 
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ee TITLE: Existence effects in quasi-elastic scattering - 


-: SOURCE: Yadernaya fizika,'v. 5, no. 1, 1967, 115-122 


ce ; TOPIC TAGS: elastic scattering, graph theory, nuclear reaction 


“"" SUB CODE: 20 


*. ABSTRACT: Effect “due to the existence of intermediate particles in quasi- poe 
* elastic scattering reactions are studied ‘using the graph theory of direct §~ © °.- 


'. Duclear reactions. It is demonstrated in the example of the (N, N'd) reaction, -. :.: 
“that the neglect of such effects leads to large errors. It is noted that ‘- |..: 
i, the effocts considered are not taken into account in the usual calculations ©" i: 
- of direct reaction amplitudes, -using the wave function formalism, Orig. art. has: 
<4 figures and 22 formulas.,- /Based.on authors’ Eng. Abst) /JPRS: 40,3937 
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NMokhintseya,  Biekhine. i Fizsol. Kou hukon 
“EFTVAT IWIN. 2, 46-70; Khim. Referat, Zhur. 1040, 
No, 2, 40; ef. C, A. 33, 2030.—Rubber appears in the 
roots of kok-seghyz on the let day after germination, 
During vegetation the content of rubber in the roots in- 
creases and the coatent of resins decreases. Accumula- 
tion of sugar and inulin in the roots begins during the 
bud-furmation period and reaches its max? ing the 
{ruit-bearing period. During the initial period rubber is 
triluted among the whale bark of the roots, but is later 
lovalized around and between the latex vessels. Rubber isa 
product of secondary synthesis taking place in the roots. 
This synthesis is not conrected directly with photosyn- 
thesis. ‘ W. R. Henn 
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saghyz (Teruxacam bek-sughys Rod.) rubber is fottued 
mn dates weasels, This process has no direct coauection 
with photosynthesis, The Gumation of rubber particles 
takes place with the participatiun of plastids and ia con- 
tired by the protein membrane on the rubber particles, 
The greatet portion of the rubber is formed aud accume- 
rated in the toots in the later veal of the evondaty 
cotkh. During the vegetative period, the pattictes in- 
civase dn ate and the cathe af rubber te resins teenies 
givater, When the lates yeawls craw fi funetan, a solid 
tubber thread is formed in the cavity of these veeels. 
HB. 4. Ramich 
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pleut initdtes. Phe peality of the mbber sexnn to 
be counected with thes changes, the rnb-sh mped 
pecedesponticnays a better subtiee han the qeicrcal 
ported Phe presence of small spherical patticles 
tte Lage numbets indicates the active formation of 
sth Be yeatlicdes aud of new Laten weasel. Towards the 
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{Yuan Jung-fang] 


[Eight-liter hydrogen-deuterium dubble chamber in a magnetic 
field] Vos'militrovaia vodorodno-deiterievaia puzyr'kovaia 
kamera v magnitnom ple. Dubna, Ob"edinennyi int iadernykh 
issl., 1961. 20 p. (MIRA 15:1 
(Bubble chamber) (Magnetic fields) 
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BLOKHINTSEVA, T.D.3 GREBINNIK, V.G.3 ZHUKOV, V.Aoj LIBMAN, Go; 
<—  HEMENOV, Leg SELIVANOV, G.1.3 YUAN' ZHUN-FAN 
{Yuan Jung-fang]; SARANTSEVA, V.R., tekhn. red. 


{Interaction between Ji~ mesons and hydrogen at an energy 

of 340 Mev]Vzaimodeistvie J? ~-mezonov s vodorodom pri enzr- 

gii 340 Mev. Dubna, Ob"edinennyi in-t iadernykh issl., 1962. 

27 Pe (MIRA 15:10) 
(Nuclear reactions) (Mesons) (Hydrogen) 
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; | ae 5/120/62/000/005/009/036 
41,4 (00 2 - £039/E420 


" AUTHORS : Blokhintseva, T.D., Vasilenko, A.T., Grebinnik, V.G., - 
Zhukov, V.A., Libman, G., Nemenov, L.L., 
Selivanov, G.I., Yuan Jung-Fang TS Eee 


TITLE: An eight litre hydrogen-deuterium bubble chamber in-a— de 
* ~ ‘sf y vd ° : —— 
magnetic field : 


PERIODICAL: Pribory i tekhnika eksperimenta, no.5, 1962, 51-59 


: Se 


Essentially it consists of two coaxial cylinders, the inner space 

being the working volume and the outer space.for temperature 

- control, The inner cylinder is of copper to improve heat 

: transfer and the outer cylinder, together, with most of the casing, 

| is constructed from 1X18HIT (1KhL8N9T) stainless steel. 

‘; Observation ports at the ends of the inner cylinder consist of ' 

‘\-discs of JIK-5 (LK-5) glass 40 mm thick and with an aperture of 
280 mn, Detailed drawings are given of the expansion apparatus 

+ and the associated two stage double acting electromagnetic valve. 

‘ The norinal gas pressure for operating the expansion apparatus is 

: 7 atm and the degree of expansion can be altered by changing the 


| Card 1/2 


TEXT: A detailed description of the apparatus is given. ‘A 
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. . §/120/62/000/005/009/036 
_An eight litre hydrogen- ... E039/E420° 


quantity of liquid in the hydraulic system. A detailed 

schematic layout of the gas system is shown and constructional 
details of the stereo-camera are given, The liquid nitrogen 

supply system for the radiation shield and a 24 litre Dewar flask 

for liquid hydrogen are also described, The magnetic field in 

the working volume is 12 kilo oersteds and is supplied by a 

standard MIC-4 (MS-4) electromagnet. Preliminary cooling with 
liquid nitrogen must be gradual and consumes about 100 litres. 

Cracks were observed on the walls of the chamber when the cooling 

time was less than 8 hours. — The time to fill the working volume 
with liquid hydrogen is about 3 hours and requires about 20 litres. 
During operation 2.5 to 3 litres/hour of liquid hydrogen are 

consumed. A photograph of a typical track showing the elastic 

‘ collision of a Tt meson with hydrogen is shown. The chamber has 

; been used satisfactorily for 6 months during which time 

{ 30000 stereo photographs were obtained, © The expansion apparatus 

; has performed about 70000 cycles without changing the bellows. Pe 
| The dead time of the chamber does not exceed 2 sec, There are 13 figures. | 
| ASSOCIATION: Ob'tyedinennyy institut yadernykh issledovaniy (Joint. 

' SUBMITTED: December 9, 1961 Institute for Nuclear Research) 


{ 
t 
+ 
i 
of 
; 
| 
{ 
+ 
} 
‘ 
1 
i 
i 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205610004-3 


cute he be grace | 
aie s/056 52 /042/005/046/04s 
. B108/B102 a 
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‘ AUTHORS: Blokhintseva, T. )., Grebinnik, Vv. G vy Zhukov , Vv. Ae 3 


Libman, G., Nemenov, L. ley Selivanov, G. I., YHan Jung-fang} 


tion with 340-Mev % -mesons 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 42, oe 
NOe 3, 1962, 912-913 


t 
i 

TITLE: Measurement of the total cross section of the (x p) reac-— ; 
TEXT: The reactions | 


w+pomtttn 9 | Ut): 


| wpe +a + p, yy 1 oto 
Tie aed Bue ; (3) _ 


' have been studied at energies of the primary X% mesons of 340 + 15 Mev 
'. with the aid of a 25-cm liquid-hydrogen chamber in a magnetic field of 
- 42,000 oe. The respective total S oss sections ure determined as 


S, = 1.24 + 0.14 mb, Sy = 0. 13+9.0 0.04 mb, o5 = 0. o9* Ce) mb. In the Y 
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. s/05 56/62/042/003/046/049 
Measurement of the total cross ... B108/B102 ‘ 
determination of the cross section of reaction (3) only cases where the : 
energy of the emitted gamma quantum was higher than 100 Mev were considered | aa 
In order to obtain a representation of the contribution of the different 
isotopic states in the cross sections of the reactions (1) and (2), the 
latter are written down in the form 


a=>[5| 42 — 2 / Erecat aly + 2.ab] 4-4 ae — : | ae 
Sane (Ai Aly + At, Ete - 
a= 75/42] + [FI [Ait + 2Re( Ay ‘aly + 2tate) 


where A denotes the invariant isotopic amplitudes (superscript refers to 


total isotopic spin of entire system, subscript denotes total isotopic i 

spin of the system of two pions). The cross sections of the reactiona (1). _ 
and (2) permit with some assumptions to infer the following about the = GR? 
magnitudes and phases of the isotopic amplitudes; (a) if the amplitudes =; 
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Measuxse@nt of the total cross ... B108/5102 


| 
Nb and al? are zero, then the wl? will be considerably saction than | 


ae, 3. 1113/21 2¢ | gfelFe <5.7\a2/71?, (bo) if it is considered that o, 
and J, are devenaiiee: mainly al/? and a e then the phase shift of 
these amplitudes is about: 180° C, and their moduli are connected by the 
relation |a3/? |r 2lat/?] For incident pion energies of 340 Mev the 


meximum ta energy (c.m.s.) of two pions ig 400 Mev. If the case (a) 
applies, one may state that the pions in the energy range 280-400 Mev — 
interact mainly in states with total isotopic spin T = O and not with 

T= 2. Professor B. M. Pontekorvo and P. F. Yermolov are thanked for 
advice and discussions. There are 5 references: 2 Soviet and 3 non 
Soviet. The references..to English—language publications read as 
follows: J. Deahl et al. Proc. of the 1960 Ann. Int. Conf. on High 

Energy Phys. at Rochester, 1960, p. 185; H. J. Schnitzer. Preprint, 1961; 
.B. CG. Barish et al. Bull. Amer. Phys. Soce, II, 6, 523, 1961. 
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